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Science and Stewardship in the Antarctic
FIGURE 1.2 A Weddell seal and her pups, on annual sea ice, close to a permanent ice shelf. The evidence of a recent storm is present as both have a good covering of snow on their pelage. (Courtesy of D. Siniff, University of Minnesota).
continent ideal for many fundamental investigations in solar-terrestrial physics-both studies of the space around Earth as well as of the sun itself. Further, the interior of the antarctic land mass has ideal atmospheric conditions (i.e., no pollution, extremely low water vapor, relatively stable large-scale circulation pattern) for many types of astronomical studies, particularly those requiring low thermal emissions in the infrared. Finally, the long periods of daylight and darkness are essential for long-term stable observational programs.
A fundamental feature of Earth's space environment is its geomagnetic field, which physically organizes much of the space phenomena around Earth. As shown in Figure 1.3, Earth acts as a large bar magnet; magnetic lines of force stretch from one hemisphere to the other. Lines of force originating from Earth's magnetic poles extend farther from the Earth to higher geomagnetic latitudes than those originating nearer the equator. Nearer the magnetic poles, force lines extend to a greater range of geomagnetic latitudes than elsewhere on Earth. Thus, in Antarctica it is possible to measure and study Earth's space environment at different altitudes above the surface. Where the field lines from Antarctica intersect northern hemisphere land regions, measurements can be made at both ends of a field line, providing even more definitive information. Because the northern hemisphere has few such regions, particularly at geomagnetic latitudes greater than 75 degrees, Antarctica represents an important location for studying Earth's space environment.that might have existed on Mars in the distant past. The lakes and streams are also excellent research sites because of the dominance by microorganisms. An opportunity exists, for example, to study microbial processes in a lake without having to account for the effects of grazing by crustaceans or fish. Important biogeochemical processes in the cycling of carbon, nitrogen, and sulfur, such as the flux of methane, are readily studied in these simpler microbial systems.
